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(S7)Abatncl 

A m eibod and ap p a ra t u s identify a anned ftecpiency or other Infonnatlon about a brpadcatter or an interactive information lyiiem 
application uiing a description of die tamadcaiier or apitotion, allowing an intenstive intematifln ssmra lo be easily conoolled widusut 
itquiiins an inlonni.tM) provider to Identify a toned fioqusacy or other ittronaotiatt. An biftarmation provite broadcsso broadcuter 
iriformatiaD feo a i wo epti o n tomponent, and the nigptkiu eampuwnt may tdcndfy dK desiied tuned ftacpiency or other information using 
Ibis brandcaster infotmstion. This allows interactive informatton eyEteai e^^lieuionfi to tu&ite a desind frequency or other mformaiion 
widiout roquirinf ImafvledgB of mfonnatian spedfi-:-. to eacb fr other boondaiy. 



W09M44C7 



PCr/DSMM91 



S!I!S.i!S.^!!^5i^™* oetermimmg desired reception frequency using 

BROADCASTER INFORMATION. 

Rrlitrifl AnnliMTiflnii 

The subject ntttter of tfaii appiicatioo is lelated to the sobject matter of the following 
applications: application serial number AAAA, entitled. "COMPACT GRAPHICAL 
S INTERACTIVE INFORMATION SYSTEM", and at^licatiofi serial number BBBB, entitled 
"METHOD AND APPARATUS FOR ROUTING CONFIDENTIAL INFORMATION-, each of 
the above applications filed by Eric E Del Sesto and Brian P. Dougheny on April 2S , 1 99S , 
having the same assignee as the presem uiwnrin and mcofpmted he^ 
entuety. 

10 Rddoflnvcmion 

Tlie present mvendon relates to broadcast and tecei vmg systems, and more specifically, 
to hitenctive broadcast and receiving systems. 

Backpfnifid of Invention 
Intenctive infonnation systems allow an infmnation provider to broadcast infonnation 

IS to a user, and msMae cases allow a user tt) send a response to a response collector. Tbeuser 
may receive the mformationon a wide variety of devices, such as a pager, oelhilar telephone, 
penomd digital assistant or a television. An utteraedve infbnnadon system on which the user 
reeesvcs the mf onnsiion usmg a television is called an mtenctive television system. 

An mteractive television system can enhance the television viewhig e x per ien ce. An 

20 interactive television system allows an infonnation provider to broadcast mfonnation to usen for 
viewing <m their television systems, and defmes how a user is allowed to control the time, order 
or type of hiformation displayed, or other aspects of the application or the user's environment 
An interactive television system may allow the user to send to a response collector responses to 
the infonnation received, or new infmnatioo. 

2S Some capabilities which could be provided using interactive infonnation syst^ 

die use of broadcaster infonnation which can be specifk to a group of usen, a broad 
mfonnation provider. Broadcasier uiftgmation inchides broadcast channels available to the user, 
die broadcast frequency co ne sp o n dmg to the chmelcaUlettere co nesp on dmg to 
on the channel, network identifiers for the broadcasters, <x intenctive information protocol or 

30 location informatira for a broadcast or an application. 

For example, to provide an interactive infonnation system capability which lists a 
channel guide of available cable television channels, it is necessary to identify which channels a 
user b c^nMe of receivmg. Hiis mfbrmation varies among cable systems, making it difficult to 
provide this capabilt^ to an intenctive user community which spans multiple cable To 

3S provide an faiteractive mformation system capability which allows a user to change television 
chsnnels by nidicating a desired network or station call letters, it is necessary to km>w which 
channels are tssed to cany the desired station, or which channels are used to carry the desired 
network's programming. Channel information varies among cable rystems, and network 
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infonnatioo varies among g eographic regioiu making it difficult to provide this capability to an 
interactive user community which spans multiple cable systems or geographic regions. 

Some interactive inforaiation systems vAikh utilize a variety of methods to broadcast 
interactive infomiation may require certain infmnation in order to oper^ For 
S example, one broadcasts* may broadcast interactive infcmnation on a frequency unrelated to the 
broadcast program, and another broadcaster may broadcast interactive information in the same 
frequency as the broadcast program. Identificatioo of the program broadcast frequency, 
interactive information broadcast frequency and data transport mechanism may be necessary to 
coordmate broadcast fnograms with the interactive a(^licatioos which relate to the program. 
10 Some mteractrve informatimi may be broadcast unrelated to any broadcast program, and it is 
desirable to allow die user to access diis information in a manner similar to accessing broadcast 
duomels. 

Knowledge of the intenctive information broadcast frequency may not be ■'^riptittr to 
obtain the interactive information. For examplet some interactive information systems use the 

IS vertical blanking interval or VBL to transport die interactive information to the user. TheVBIis 
a portion of die television picmre which is broadcast, but not typically seen by the television * 
viewer, and readily allows for insertion of data, such as closed captioning text However, die 
various portions, or lines, of the VBI may be used for different purposes, and the use of the VBI 
may vary in various geographic regions, making a uniform placement of interactive data difficult 

20 orinqpossible. Itmaybenecessaryfbraninieractiveinformationsystem which uses the VBI or 
odier transport to identify the precise VBI or other tranqxHt location of the interactive 
inftafmation. 

Interactive information system applications may not only relate to the content of a 
broadcastprogram,diey may also relate to one anodier. To allow interactive information system 
2S q^lications to interact with one anodier, it may be necessary to identify the broadcast location of 
the interactive data for other applications. A broadcast location may include frequency and 
transport mformatioii, such as VBI line. 

Many interactive information system protocols may be used to broadcast interactive 
informatkn. To aUow an interactive information system to utilize various interactive 
30 informatira system protocols, it is desirable to identify which protocol is in opcmkn on a 
particular frequency and transport mechanism 

Because interactive information providers may provide interactive information for use 
over a wide geographic region, it would be cumbersome to require an information provider to 
identify all of this information for each user, and provide customized interactive uiformation 
3S based upon die information identified. 

SununBYPflnvmtiQn 
A method and q>params allows a user's reception component to identify broadcaster 
information. Bfcause the reception component can identify some or all of this information, the 
' interactive information provider making use of the broadcaster information may use a common 
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Ttfextnce aaoss a wide geographic region, for example "change channel to CNN*, relying on the 
user's reception component to adapt the reference to the user's specific broadcaster information. 

A Hrief !Vttrii[Trinil »^ ^ ntawinw 

Figure 1 is an Uhiatntion of a cooveotional televisioQ screen displaying a conventional 
S tetevision program with a gnphscalintenctiveinfo^^ 
according to one embodiment of tbt present invention. 

Figure ZA is aWock schematic diagramof a provider component apparanis according to 
oneembodinmt of the present invention* 

Figure 2B is a Mode schematic diagram of a reception component apparanis according to 
10 one embodirooit of the present invention. 

Figure 2C is ablock sdwnatic diagram of a provider component apparams according to 
an alternate embodiment of the present invention. 

Hgnre 2D is a block diagrun of developers and mfnmation providers according to one 

embodiment of die present uiventim. 
IS piguie 3 is a block sdiematic diagram of user equipmem according to (Hie embodiin^ 

the present invention. 

Figure 4 is a flowchart illustrating a metiiod of one embodiment of die present invention. 
Figure 5 is a block diagram representing a format of an application header record 
according to one embodiment of die present invention. 
20 Figure 6 is a block diagram representing a format of a form defirutionreconl according tt^ 

one embodiment of the present invention. 

Figure 7A ia an ittustration of a conventional television dtspUqf widi a form according to 

one embodiment of dK present invention. 

Figure 7B is a block diagram representing a formal of a form object definition record 

25 accoidmg to one embodiment of die present invention. 

RgureSisablock diagram representing a format of a button object definition record 

according to me embodiment of the present invention. 

Figure 9 is a block diagram representing a format of a text object definition recQ^ 

accordmg to one endiodiment of die present invention. 
30 Hgnre 10 is a block diagram representing a format of a bitmap object definition recml 

according to one embodnnent of die present invention. 

Figure 11 is ablock diagram representing a format of a list object definition record 
according to one embodiment of ttie present invention. 

Figure 12 is a block diagram representing a format of a timer object definition record 
35 according to one embodiment of die present invention. 

Figure 13 la a block diagram representing a format of a picmre object definhion record 
according to one embodiment of die present invention. 

Figure 14A Is a block diagram representing a foimat of a resource definition record 
accoeding to one embodiment of the present invention. 



Figure 14B is t block diagram representing a fonnat of a text resoince aecocding to one 

embodiment of the present invention. 

Figure-14C is a block diagram representing a fonnat of a bitmap resource according to 

one embodineat of the pfcsent invention. 
5 p,gniel4D is a block diagram representing a fonnat of a picone resource according to 

one embodment of die present inventioo. 

Figure 1« is a block diagram representing a fonnat of a picnire resource element 
accoiding to one embodiment of the present invention. 

Figure 14F is a block diagram representing a fonnat of a resource list according to one 

10 en^odiment of the present invention. 

Figure 146 Is a Uock diagram r^resenting a fonnat of a resource list element according 

to one embodiment of the present invention. 

Figure IS is » block diagram lepresenting a fonnat of an update tecord accofding to one 

embodiment of the present invention. 
15 Rguie 16 Is a bkKk diagram i^neaenting a fonnat of an imeractive icon definition record 

accofding to one embodiment of die present invention. 

Figure 17A is a block diagram representing a fonnat of a script execute record acconling 

to one embodiment of the presem inventioo. 

Rgure 17B is a block diagiam representing a fwmat of a scrip! resource accoidmg to one 

20 embodiment of the present mvention. 

Figure ISA is a flowchart iUustnting a mediod of broadcasting a broadcaster mf onnation 
table acconling to the present invention. 

Figure ISB Is a flowchart iUustrating a method of Receiving a broadcaster infonnation 

table according to the present invention. 
25 RgurelSC is a flowchart iUustnting a method of using a broadcaster infonnation table 

accoidiiig to tlie present inventioiL 

Figure 19 Is • flowchart iUustrating a method of drawuig a fonn on a disptoy acconlfag to 

the present inventioD. 

Figure 20 U t flowchart Illustrating a method of drawing an object on a display accofding 

30 tothepfeaeathiveatioo. 

Figure 21 is a flowchart iUustnting a mediod of drawing a resource on a dispUy 

according to dw present invention. 

Figure 22 is a block disgnm representing a fonnat of a response reconl accofdmg to one 

embodiment of the present mvention. 
35 Hgure23lsablockachematicdiagnmatostntingaresponsenetwoikacconhngtoone 

embodiment of the presem mvention. 

Rgure 24 Is a flowchart Ulustnting a mediod of aUowing a user to use an unsecure 

^^.^^ nn Une to send confidential infonnation to an order processor according to die 

presem Invention. 

4 
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ngteilftd IXrripfinn nf a Preferred Rmhodifnem 

I, Rxamplfi- 

Refefring now to Figure 1» a sample graphical inteiactive television system application 
display is shown. A di^lay screen 110 of a conventional television 112 displays a conventional 

5 television show which contains a politician 114 giving a sp ee ch . A graphical interactive 
information system application form 116 having a border 130 is displayed by the graphical 
interactive television system on the screen 110 of the television 112. The form 116 may contain 
text descriptions 126, 128 and picnues or icons 120* 122 corresponding to buttons 1 18, 124 to 
allow the user to make a selection by ptessmg a numeric key using a cmventional television 

10 reinoie control device* When the user indicates a selection by pressing a rem^ 

conesponding to a button 118, 124, a new form may be displayed containing additional 
mformation relating to the indicated selection. In one embodiment, one or more selections may 
m ^tmm the graphical interactive television system to send response information to a response 
collector which may or may not be die information provider. For example, button 118 can allow 

IS thft us ftT * cMtipeign contribution to the candidate 114. If during the broadcast 

program a second candidatf follows die first candidate 114, an identical form 116 may be 
displayed related to information or a response collector dififeient from that relating to the first 
candidate 114. 

Graphical mteractive mformatioo is communicated to die user by broadcastmg graphical 
20 interactive mformation system applications. A graphical interactive information system 

qiplication is a set of definitions, commands, scripu and data which may be used to produce a 
graphical user mterftce, determine how a user may control die graphical interactive information 
system application and external devices and control and defme response informati Graphical 
interactive applications may be broadcast to c or resp o nd to other mformation broadcast, such as 
2S in die example of Figure 1 above. When die grqihical interactive application is broadcast to 
correspond to a broadcast program, it is called a program application. When die graphical 
interactive qjpUcation is broadcast to correspond to an advertiseinent, it is called an 
advertisement i^lication. A graphical interactive application may be broadcast which does not 
relate to a broadcast program or advertiseiwnt, and such an plication is caUed a grq^ 
30 virtual interactive channel. For example, widi a graphical mteractive television system, a 
program listing guide or weatiier informatira inay be bnttdcast independendy 
broadcast programs. Because of die flexibility of die system, any form of mformation may be 

broadcast. 

n. Hflfdware. 

3S Referring now to Figures 2A and 2B, two coinponcnts, a provider component 206^ 

reception con y onent 234, are used to hnplement a graphical interactive information system in 
accoidance with the prnent invention. The provider conqiottent 206 allows the generation and 
broadcast of the graphical interned ve information system applicaticHi, snd the reception 
component 234 allows for die reception, decoding, control and display of die graphical 

5 



interactive infotmition syttem application. Hie present invention allows the provider 
component 206 to define the display and control of a graphical interactive infonnation system 
application to be dispUyed on the lecepdoo component 234 without requiring the high 
bandwiddt normally associated with mteracttve information systems which display a graphical 
5 user interface. Tliepiovidercomponem 206 compresses the graphical interactive information 

system applicaiions by isolating only the infotmatioo needed to allow the reception component 
234 to produce the graphical user mterface and by encapsulating the remainder of the 
application. Because of this graphical an>lieation compression and encapsulation, high 
bandwidth is not required to broadcast the application. TTie graphical interactive information 
10 system appUcatioo is broadcast to the reception component 234. which u able to reproduce a 
complete graphical interactive hiformation application fiom the smaU amoum of information it 
lecdves from the provider component 206 plus its own lesidem intelligence. 

Hw piovider component 206 inserts and broadcasts graphical interactive informatioo 
15 system applications onto a broadcast signal. In one embodiment, a conventional broadcast signal 
is provided by signal provider 208. In one embodiment, signal provider 208 is a program 
generator. In another embodiment, signal provider 208 U a video signal source from a five feed. 
In another etnbodiinent, signal provider 208 is a video signal from a video storage device, such 

as a video tqw recorder. 
20 The provider c om pone nt 286 also contains a gt^hicalimeracdve compact protocol 

generator and formaner 210. A graphical inier«aive compact protocol generator and formatter 
210 is used by an falbnnaiion provider to generate the interactive information system 
information to be broadcast bone embodiment, the graphical interactive compact protocol 
generator and formatter 210 is acooventional 486 personal computer system widj a stored 
25 program for operation as described below, nie graphical interactive compact protocol generator 
and formatter 210 generates the compact protocol, described below, in response to commands 
provided to H by an information provider, to one embodimeni, the information provider types in 
die compact protocol bytes which wiU represert the graphical user hiterf ace as described 
In anodw embodiineiil. a visBd interfcce is used to alkw a fbrm designer to ^ 
30 imnediaidy see how they win appear. Tlie graphical interactive compact protocd generator and 
t,— Mid fiamats the form appearing on the computer screen of the graphical 
inienetive compact protocol generator and formatter 210 into the compact protocol described 
below. In anodier embodimenu the graphical interactive compact protocol generator and 
formaner 210 receives assignment of attribute commands such as forml.borderxolor - red. and 
35 genenies the proper compact protect^ commands as described below. 

A compact protocol hiserter 2U inserts the compact protocol from the compact protocol 
generaior210intodiebroadcastmedhmi. Tte broadcast medhmiU die frequency spectrum used 
tocarrythecompactprotocoL In one embodiment, tfce graphical interactive information system 
is a graphical uitenctive television system, the broadcMt medium is . standard North American 

6 
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television ugnal aocording toNTSC stindanls, aod die vemad blanking interval or VBI, is used 
as a transport to broadcast the compact protocol A tnnqxirt is the specific pixtioo of die 
broadcast medium which win carry die coo^act pio^ 

In one embodiment, cmventiooal mediods art enq)loyed to insert data into die VBI of a 
S conventional broadcast from a iHoadcast device. The North American Broadcast Teletext 
Standard EIA-S06, OSI layers M, defines die mediods and protocols for sending data in one or 
moreiinesof the VBL In one embodiment, the convemiooal lDS-3 Data Delivery System, 
available commercially fiom Norpak of Katana, Ontario, Canada acu as a conqiact protocol 
inserter 212 by receiving an RS-232 serial bit stream, buffering die hit stream, and inserting the 

10 bits over one or more fines of the VBL 

In one einbodhnent, ernir checking or error conecting codes such as Hamrnin^ 
inserted widi the data. In one enibodiment, die compact protocol uiserter 212 translates die data 
into a Hamming code, and m another enibodtnmt, the compact pra(^ 
Hamming coded data or adds a parity bit 

IS The conipea protocol inserter 2U is coupled to a transniitter 214 which broadcasts t)^ 

compact protocol described below« In one embodiment, die transmitter 214 is a conventional 
television broadcast transmitter which receives and broadcasts die signal from conventional VBI 
msener 212 which mdudes dieconvendonal broadcast program and advertisement output signal 
from pn^gnun generator 208, and die coinpact protocol from compact prott^ 

20 fonnatter210. In diis ftshion, grq)hical toteracdve tdevision infonnation may b^ 
die same frequency widi a related television program. 

In another embodiment, the transmitter 214 is a conventional cable system head-end 
amplifier. In anodier embodiment, die signal provider 208 does not output a television 
and die compact protocol is broadcast widiout a television program. 

25 In anodier embodiment, die transmitter 214 is a conventional cellular telephone 

transmitter. In anodier einbodmiem,tfansimtter 214 is a con vendonal pager transnuttv^ These 

embodfanents aUow uMeractive inforinadoD systenas to be used m^^ 

broadcast sudi as a tdevision broadcast if desired, aUowing die user to acce^ 

from a cellular telqAiODe or cellular equipped pmonal digital assistant, or even a pager. 

30 A gnfbiGMl mterKtive televisira system need not use die VBI to broadcast a compact 

protocol for use widi a television program, as a wide variety of other transports are available. 
Some of diese transports broadcast the compact protocol sqiarately from the television program, 
yet retain die ability to coordinate die graphkal interacdve mformation widi a television 
program. In tfab case, transmitter 214 does not broadcast die television prognon, instead 

35 aUowmg anodier trananiittBr to broadcast die prograrn. This allows transmitter 214 to broadcast 
die compact protocol on any type of frequency. In one embodiment, die transmitter 214 is a 
conventional oot-<tf-band ttansmitier which transmits die contact protocol on an unused portion 
of die television frequency spectrum. In anodier embodiment, die transmitter 214 is a 
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conventional FM tnnsmitter. Any fom of broadcast, wire or cable tiansnitter may be used to 

broadcast tbe compact protocol. 

In one fmbf«dinif"*. the developer of an interactive information system application may 

be a diffaoit person or entity fn»i the broadcaster who broadcasts the application. Refening 
5 now to RguietJA and 2C one embodiment of* provider component 266 is shown. Compaa 

protocol generator and formatter 276 is similar to compact protocol generator and fonnaaer 210. 

However, the compact protocol generator and formatter 276 is not a part of the provider 

component266. Instead, anodier party known as the developer develops the graphical 

interactive information system applications on the compact protocol generator and formatter 276 
10 and provides them via diskette or modem or otiier communication device to the inforroalion 

provider. 

Tte hifonnation provider loads the gt^ihical interactive information system application 
torn tiie developer into a graphical interactive infbrntatioo system application server 270. Hie 
graphical interactive inferination system application server 270 sends tiie graphical interactive 

15 inforination system application to die compact protocol inserter 272, which is similar to compact 
protocol faMener 212, and controU die operation of the compact protocol inserter 212 to aUow, 
for example, tite infonnation provider to control d»e transport . such as VBI line used to 
bRMdcast die graphical interactive information system application. In another embodiment, 
graphical interactive mfonnation system application server 270 also controls die frequency of die 

20 application broadcast Transmitter 274 is similar to transmitter 214. 

Tlris ariangBtnent allows for multiple parties to contribute to die graphical interactive 
faifbimation system. Referring now to Figwe2A,2B, and 2D. one embodiment of Ae providers 
of graphical interactive hrfonnation is shown. Graphical interactive infonnatioo system 
appycatioo developers 281, 282, 283, 284, 285 develop applications using compact protocol 

25 gener«or8andfbrinattet8 276foroneornioreb«)adcasters286,288,290whob«>adcast 

progrvns. graphical interactive infonnation system applications using provider components 266. 
or bodu to users and cable operators 292, 294. who rebioadcast signals to users ftom 
bwMdcasters 286. 288, 2J0 and iBty provide additional applicatioos or broadcaster inf« 

using provider components 206 w 266. 

30 B f-'-T^^^ n rinliiri nnfn nTi minnSTfftr'^rr"'^"''"''^"^ 



IB one embodiment, die reception componem 234 is contained in die user recepnon 

equipment similar to conventional user reception equipment Refening now to Figure 3, one 
cmbodimentof*euserreceptionequipment308isshown. Convemional television receive 310 
35 such as a Sony KV32V55 is coupled to a set^op decoder 312 which is coupled via cable 322 to 
antemia316. faoneembodhnent satemia 316 is replaced by a cable 324 comaining a CATV 
transmission signal. Tteset^op decoder 312 is similar, but not identical, to a conventional set- 
top decoder, such as die JerroW DPV72 1 7AV5B available commercially from Genenl Instrument 
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Cofpondon of Hatboio, PA. The intenui components of set-top decoder 312 according to the 
present inventioQ are described below. 

Referring again to Figure 2B the reception component includes a tuner 216 to receive 
fRmi input 219 and decode a broadcast signal containing the coi^ bone 

5 embodinKnt, tuner 216 is a conventional tdevtaon bn>adcast tuner. In another embodiment, 
omer 216 is a conventional CATV tuner. In another embodiment, tuner 216 is a conventional 
FM tuner. In another embodiment, tuner 216 is a conventional cellular telephone tuner. In 
another embodiment, tuner 216 is a conventional pager mner. 

The rccqxion component also includes a data extractor 218 coupled to the mner 216 to 

10 extract the compact protocol from the decoded broadcast signal. In one embodiment, die data 
extntttor 218 is a conventional VBI inband data extraction ciicuit, sudi as part nu 
SAAS296availabtefirom Philips Semioonducton of San Jose, CA. In another embodiment, the 
data extractor 218 is a conventional modem. Odier conventional data extraction equipment and 
techniques may also be used. In one embodiment, data extractor 218 provides a serial Utstieam 

IS containing the extracted compact protocol onto bus 232. Bus 232 is coupled to microprocessor 
222 which stores via bus 232 the extracted compact protocol faifonnation into storage device 226 
as instructed by a p ro gram stored in storage device 224, and described below. In one 
embodnnent, mic r opr o ce s sor 222 is a conventional 68040 mi crop roc es sor available 
oonunereially firom Motorola, Inc., of Schanmburg, m., ahhough any suitable microprocessor 

20 may be used. In one eiid)odinientstonfe device 226 is a conventional addressable RAM 
m e moi y amQf. 

In cm embodiment, the microprocessor 222 uses the error code informatim from die 
extracted data to check or conect errors, tenninating the application if errois are detected. The 
- microp r oce s sor 222 may decode die data from die error coded data by removing the error code 
25 prior to storage in storage device 226. 

In one embodinaent, storage device 224 is a conventional addressable ROM. Inanother 
embodiment, storage device 224 is a convendonal flash memory which is readable and writable, 
yet retams its contents when power is no longer available. Such an embodiment aUows any 
sofhvare or data whidi is teaidBnt in die reception con^one^ 
30 broadcastiiig iluaing the oqialMlides of the present inventioiL For example, a new feature of the 
reception c o m p cuenf could be implemented via broadcast, eliminating the need for the user to 
replace apart of or all of the reception oampoocox to implement die new feamre. 

As described below, die microprocessor 222 uses die program stored in storage device 
224 and die compact protocol information stored in storage device 226 to genenue die graphical 
35 user interflBcedispUy information, which is semfnmi die mictoproce 

graphics display generator 228. In one embodiment, die graphics display generator 228 is a 
conventional VOA gnqphics ad^ner, such as model number ET4000 available from Tseng Labs 
of Newtown, PA, coupled to a conventional video genlock processor, such as model GSPSOO 
available firam Integrated Circuit Systems of VaUey Forge, PA. Tlie graphics display generator 

9 
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228 is coupled to bos 232 to receive the gnfriiical user interface generated by the graphical 

interactive mfoxnution system. 

fttii> rnmhnAtmmnf ^ jnfi^ diiplay generator 228 also receives the broadcast signal 
cofiespcmdmg to a broadcast progm via line 227 firoin simultaneous display 

S of the broadcast {ffogram and die graphical interactive information system appUcati^^ In 

anodier embodiment, graphics display generator 228 receives a broadcast program signal via line 

229 fnmiopticHial additional timer 2S2, and line 227 is not us^ This two-tuner 216, 252 

approach allows a graphical interactive information applicatim to be displayed simultaneously 

widi a broadcast program widiout requiring die application to be broadcast on the same 

10 frequency as die program. 

The display generator 228 is coupled to a display 230. In one embodiment, the display 

230 is an LCD display. In anodier embodiment, die display 230 is a conventional television 
receiver and die lemaining elenvms 238 of die itcepdon component as ^ 

contained in a set-top decoder. 
IS In one embodiment, die microprocessor 222 is also coupled to a user input decoder 244 

coupled to a user input receiver 250 to allow the user to communicate with the microprocessor 
222 in onler to operate die graphical interactive infmnationsystein. In one embodiment, die 
user input decoder 244 IS a conventional infrared remote control decoder. Hie user nipiit 
receiver is a conventional infwed recdver 250 duough which die ^ 

20 handheld remote control device, such as remote control 330 of Rgure 3. Remote control keys 
pressed by die user translate to coded infrared signaU diat are received by inin^ 
and are decoded by die user input decoder 244 and sem to die microprocessor 222 to a^ 
user to communicate widi die interactive televisicm system. In one embodiment, die 
microprocessor 222 lespoods to certain remote control keys decoded when dicy relate to choices 

2S displayed by die user component 234, but not to otiier remote control keys, to allow die operation 
of functions unrtlatad to die gn{diical intonctive information system application simultaneously 
widi die operation of die grqihical interactive information system application 

user input device. 

In anmhfr f fr*^*"**« ^ the uier input receiver 2S0 is a conventional peisonal digital 
30 aaalstam keypad device and die user input decoder 244 is a conventional keypad decoder In 
anodwr embodiment, die user input receiver 250 is a conventional cellular tele{riione keypad 
device and die user input decoder 244 is die keypad decoder. In anodier embodiment, die user 
input receiver 250 is a conventional pager switching device and die user input decoder 244 is a 

conventional switching device decoder. 

35 yprquiflfi Onnpnfient > Ettmial Devicc Control. 

In one einbodin«nt, microprocessor 222 is coupled to a conventional infir^ 
etttoder 256 which accepts an infmed command input and encodes a 
infrared emitter 258 to allow die interactive rafomiation system to control external devices, such 
asaVCR. 

10 



D. Reception gomponeni • Remm Channel . 

In one embodiment, ceitain user lesponses aie sent to a response collector f<^ processing. 
Refening momentarily to Rgiue 1. button 118 allows auser to make a selection whicb will send 
a $2S campaign contribution to the csndidaie 114. Refierring again to HguielB data line driver 

S 246 scc ff ptt data fmn TO im pw^ aa gof 222 and sends it to communications port 248 to allow the 
micropfocessor to send user responses and other infonnation described below to a response 
collector who may process the re^onses. In one embodiment, the data line driver 246 is a 
conventional modem and communicatims port 248 is a conventional telei^KMse jack, which 
aUows the leoepdon component 234 to send user responses to a response collector 

10 receiving modem connected to a conventional telephone line. In another e mb odi me nt, the data 
line driver 246 is a convendonal DIM' tone dialer. In anodier embodiment, the data line driver 
246 is a conventional controller for a system of addressable CATV s^-topoonverten such as the 
AOC-4000 addressable controller available from General Instrument Coiporttioo of Hatboro. 
PA. used to provide conventional pay-per-view services. In this embodhnent. communications 

IS port 248 is coupled to receive the cable TV coax line 219 which is coupled to the 0^ 

In one embodiment, microprocessor 222 is coupled to tuner 216 and optional tuner 252 to 
allow the miu upiu cc s sor 222 to communicate with and control the tuned frequency of the tunen 
216,252. This equability can provide such services as channdsdection via the interact 

20 information systeni. One such use of die service would be to allow a user to change channels 
from aprogiam guide. The user's selecdon would automatically change the mned frequency of 
die omers 216, 252 to the desired channeL 

In one embodiment, tuners 216» 252 contain a broadcaster information table, described 
bdow. in a storage device 217, 253 of Oe tuner 216, 252 identifying the bro^^ 

23 conesponding to each tunable channel. This allows the reception component to deteraiine, for 
example, which channel number conesponds to die Cable News Networic. which may be 
necessary because different cable systems cany Cable News Network on different channels. 
Storage devices 217, 253 are coupled to die inicn^irooessor 222 to allow 
to detenniiie which tuner channel number corresponds to a particular statioiL 

30 Id one eiiibodiment. die storage devices 217, 253 are ROMs, install 

mamitenire with the channel guide burned in. In anodier embodiment, storage devices 217, 253 
are flash ineinory to aUow die channd guide to be received and extracted fnn^ 
like the compact protocol as described above, to allow microprocessor 222 to store die 
broadcaster information table in storage devices 217, 253. In anodier embodiment, die 

35 broadcaster niformation table is broadcast as a part of die coiiqiaa protocol described bdow.te 
broadcaster ntformadon table is stored in storage device 226, and storage devices 217,253 are 
not used. 
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m. Compact Protocol. 

Tlie ccnnpact pmtocol is used to broadcast a oompact 
firom the infarmaticm {rovider to the user in an efficient manner, allowing the use of low 
bandwidth transports such as the VBL 

5 Referring now to Figure 4, one embodiment of a method of sending and operating a 

grapiiical interactive infonnation system using the contact protocol is shown. In one 
embodiment, an application header record is encoded and broadcast to initiate the process and 
describe die information which fdlows 410 412. The application header record and the 
information will define a graphical interactive information syAem application. One or more 

10 deaired graphical descriptions such ttotgect or resouroe definition records and opt^ 

or commandSt each described below, are encoded and broadcast in any order 416, 418. Inone 
embodfanent, dte qypfication header record is leoeived and decoded 414 prior to 
definitiooa, scripts and commands 416. although odier embodiroenu encode, broadcast, receive 
store and decode the application header record, definitions, scripts and commands in one unit In 

15 one embodiment, no particular order of the steps described above is required as long as the 
application header definition is broadcast before die broadcast of any definition, script or 
command in the application. The information broadcast is received and decoded and used by the 
reception con^ionent to display die graphical information and to allow the user to interact with 
die htformationbniadcasi and peffoim die fimctions described herein 420^ Someorallof 

20 die information broadcast may be stored at any time 420. 

In one embodinaenu a graphical uiteractive information system application is broadcast 
again and again, allowing a user to tune to a program at any time yet receive the entire graphical 
interactive mformatioo system application. 

Any desired updates as described below may be encoded and sent 424 and received and 

23 decoded426. If diere are additional definitions or updates of resources or objects, diey may be 
sent until the application is complete 428» 430. In one embodiment, a termination command 
described below is hnttdcast to stop die operatitm of die qiplication 

As described bdcw, a new application may be sem while an original applicatiM 
openoion or transmission, to example, to aUow a new advertisemem app 

30 original i»ogram application, resumes operation upon termination of die advertisement 
application. In one embodinKnt. die new appUcatioo is also broadcast and operated 
mediod described above and shown in Figure 4. A suspend qiplication command is sent by die 
new or original application in order to suspend die operation of die existing application, and a 
resume application ^rr^nrnmnA may be sent by eidier application to terminate die new application 

35 and resume die operation of die original application. In anodier embodiment, die new 
appliCTttion muff ■ taftnination commaiid in order to terminate itself, as a resume 
application command would only suspend die new qiplication and resume die original 
application. 
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Bccttue descriptxms of standiid graphical objects axe transmitted in place of numy of the 
bitmaps or other high-bandwidth display components which would otherwise be required, 
several advantages are realized. Rrtt, a iow-bandwiddi transport such as the VBI is adequate to 
allow the displqr of complex grq)hics. Second, die system is device*independent Hie 
5 information provider simply describes tbt effect desired and each reoq^oo component 

reproduces it as best it can. An effect or bnage for which display is not allowed or not possible 
on the recqHion conqionent can be ignored by that recqxion component, but displayed on other 
reception components* 

^ ^pplinirtffli Hfiiuter Rwnnl 

10 In one embodiment, an qiplieation begins with an qiplication header record to identify 

die mfonnation as the start of an mteracdve qqilicadcm. In one embodiment, if q^plication 
infmnadon is received widiout an appUcadon header, die applicadon may be stored, but may not 
ran. 

Refening now to Hgure 5, one embodiment of an application header record 508 is 
IS shown. Byte 510 identifies die dau as an application header record 508, by having a value equal 
tol. Byte 512 describes the applicadon type. Byte 512 having a value equal to 0 signifies a 
program applicadtm such as diat described above for use with die polittdan's speech. Byte512 
equal to 1 signifies an advertisement application. 

Byte 5Uniay have a vahie equal to 2tSignifymg a virtual bteraedve channel. Byte512 
20 may have odier values, indicating odier forms of applicatims. 

Refening now to Figures 2A« 2B and 5, bytes 514* 515 contain the version and revision 
number, respectively, of the protocol used to communicate between the provider conqionent 206 
and die recqption compon ent 234 as described below. The receipt of version and revision 
numbers by arecqxioo ccnnponent 234 allows die reception component 234 to respond to 
25 protDGOtowhidi are generated by diflferemvenions or revisions of die protocol gai^^ In 
one embodiment, the reception componem 234 disregards a piotocd wh^ 
number of which dre reoeptiM coflcqxMient 234 is unaware or incompatible. 

Refening agam to Hgure 5, long word SU is an qiplication identifier, a unique identifier 
which identifies die application. This information may be sent to a response collector to identify 
30 the information provider and qyplicatim which generated die response. In one embodiment, a 
long word is four bytes m lengdi, aldiough odier iengdis may also be used. 

Bytes 518» 522, and wonl 520 assist die mi cro p r oc es sor in its memory management 
fimction described below by identifying many of die memory requireinents m In one 

embodiment, a word is two bytes in lengdi, aldiough other lengdis may also be used. Byte518 
35 contains the number of forms in die application, byte 522 identifies the total number of script 
resources, and word 520 identifies die total number of text, bitmap and picture resources defined 
by the applicatioiL Tliese tarns and dieir operation are described below. 

In one embodiment, bytes of all records are broadcast in die order shown in the Figures 5, 
6, 7B, 8, 9, 10, 11, 12, 13, 14A, 14B, lAC, 14D, 14E, 15, 16, 17A, 17B and 22. 
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B. Graphical Qbjpf^ ngfinitions. 

The compact prococol allows the broadcast of grqrfiical imeractive infbnnation by the use 
of asetof grqyhicalobjectdefinitioiis. Graphical object defiiiitioiis describe characteristic 
gr^diical otgects, such as size of the object, color of the object, location on the display, and other 

5 characteristics of the graphical object Gr^Mcal objects include the fonn object, buttons on the 
form, bitmaps, pictures, lists, as well as non-graphical objects such as timers. In one 
embodiment, a text object contains descriptive information such as font and color about a text 
string, as well as the location of the text string, but does not contain the text string itself. Text 
strings are resources, and are separate firom a text object which describes them. 

10 1 RwrnPefiwdonRecofd- 

Each application may contain one or more forms. AformisacoUectiOTof objects which 
are defined as a single unit by the hiformadon provider using a form definition Objects 
in afmn which are cq>able of being displayed are displayed together. 

Referring now to Figure 6, one embodiment of a form definition record 608 is shown. 

15 Byte610hasavaltteof 2 to identify the record as the start of a form definition. Word611isdie 
si», in bytes, of the form definition record. Byte 612 is an identifier assigned by the information 
provider to identify the form defined by die form definidm record 608. Inoneembodnnent,a 
second form having die same form number u one already defined in an application is ignored. 
Block 614 contains one or nm olgect definitions for the form as describe 

20 Referring now to Figures 2B and 6, m one einbodiinent, after tnic r o p ioce s w 

receives a form definition record 608, the microprocessor 222 under control of a program stored 
in storage device 224 allocates an area of the storage device 226 for the fmn, the objecu on the 
form, resources required by the form and application control tnfcnmation to allow the user to 
intervrt with the fmn. Microprocessor 222 generates and stores several tables in storage device 

2S 226 as described below. 

^ Qh|egt Definitions, 

Several standard objects may be defined using compact object definitions, which allow 
thf wff tft tp^^ ^ ^'^^ ^ graphical ohjeett by trmamitting an object identifier as the first 
byte of the okject, and only a few parameters. 
30 a- BrmnOMecta, 

Onetypeofobjectisaformobject A form object defines a rectangular region of the 
screen and the appearance of the region. The infmmation provider defines form objects using a 
form object definition record. 

Referring now to Figure 7A, one embodiment of aform object 700 having a border 706 
35 and an interior 702 is shown dispUyed on a screen 703 of a conventional tdevisi^ 

The form oyect rniy be transparent, in which case die odier objects in ^ 
float over die display i If die display is a television screen, and die application is not a graphical 
interactive virtual channel, a transparent form otqea can cause d^ 
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appear to float over the broadcast picture. Otherwise, the form object coven all or a pan of the 
broadcast picture and dte objects may cover all a part, or none of the fnuL 

Ref eniag now to Rgures 7A and 7B, one e m bodh n e n t of a form object definition record 
708 is shown. Byte 710 identifies die object as a fonn by having a vahw of 000001 in die least 

5 significant six bits. Bytes 712, 714, 716, 718 contain the position of die left side, top. right side 
and bottom of the form 700. respectively, relative to die center 701 of die screen 703 using a 
coarse coordinate system. A coarse coordinate system is a representation of a unit of widUi and 
height In one embodiment, die unit of widdi and height is selected to allow representation of die 
entirewiddiorheightof die display in a sfaigle byte of 256 unique numbers. In one embodiment, 

10 die displ^ is a Noidi American television signal television scwen according to NTSC standards 
having a widdi of 160 color dock widths, each color dock widdi being die width covered by die 
eleetioo beam in 280 nanoseconds, and a height of400intetiaoed scan lines. In one 
embodiment, eoane ooocdinatB nnitt equal one color dock in widdi and two scan lines in height 
In one embodiment, die center 701 of die screen 703 U represented as coarse coordinates 128. 

IS 128. 

Byte 719 contains a description code for die style of die border 706 of form 700. In one - 
embodhnent valid description codes are 0 for no border, ' foradiinlineborder.2foradiick 
Une bolder, 3 fbr a godiic style border, and 4 for a border having a "wavy" appeannce. dwugh 
other embodiments could use other codes or styles. Byte 720 contains a color code for die color 
20 of die border 706. Byte 721 contahis a color code for die odor of die interior 702 of die foim 

TOO. 

Byte 722 and word 724 are used to locate die script, described below, for die form. Byte 
722 is an index hito a script handle table for die location of die first byte of a script resource 
containing die scr^ to execute. A script handle table is a table of pointers to die script resources 
2S fdrdieap^ieadon. Ascriptresoorceisablockof memory which may contain numerous 
scripts. In one embodhnent a script resource may not exceed 64K bytes in size. Word724 
contahis die ofbet ftom die first HKmory location of dw script resource to die initialization 

script 

ff ito most tignificnt Ut of bytn 710 is set, block 730 contains optional hint infonnation 
30 reganUag die appearnce of die ftoim, nidi as texnred appearance or transition effects such as 
ftdehmdtedeout Hints for one embodiment are listed in AessiuIulA- If die capabilities of 
die user's inteiaetive ^stem cannot accommodate die appearance or effectt indicated by die 
hints, die interactive system may ignore die information or display it as closely as possible. If die 
most significant bit of byte 710 is cleared, block 730 contams no bytes and is not used. 

35 h Bntttwi Objects. 

Anodier obiject is die button objject Referring now to Figure 1, buttons 118, 124 are 

sdeeted by the user m order to interact widi die graphical interactive mfoitnation system. A 

button is defined by die hiforraatioi provider usmg a bunon object definition record. 
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Refening now to Rgme 8. one embodiiBeitt of » button oiq 
shown. Byte 810 ho ivtlue of 2 to identify the definition as • button obj^ Bytes 811, 812, 
813, 814 identify the positions of the left edge, top edge, right edge, and bottom edie of tf^ 
button as a distance ftom the upper left hand corner of the foim in a»ane cooidinaie unta^ 

5 Woid81« contains a resource number conesponding to a text, bitmap or picdiieTesouice 

to use for the button. Numbers on the button am inserted automatically on this image based 
upon the location of the button on the fona Optional byte 817 contains text color information, 
and optional woid 818 contains bits conesponding to the font, size and style of the text if die 
resource is a text resomee, uulicated by setting d»e second most significant bh m 

10 Resouices are desail)ed below. In one embodiment, the text sixemeasuieraett is to 

display screen height 

Byte 820 contains an faidex into the script handle table to die pototer for die script 

resomeecontahuag die scriptto execute when die user selects the button. Word 822 contains an 

offtet ftom die start of die script lesomce to the script to be executed when the user selects die 

IS buttoiL 

The most significant bit of byte 810 is set if hrat information exists in block 828. A him 
B a description of how an object can appear on certain systems capable of dispUymg such att 
appearance. Where d» reception compooemU not capable of such* display, die him may be 
ignored, or die reception component may provide an appeannee maichtog die desired 
20 appearance as closely as possible. Numbe« are assigned to buttons and displayed by die 

reception component, but diese assignments may be ovenidden using Wnts. Odier hints for one 
embodimemarelistadto^nSDdiLA. Optional block 828 contains one or more bytes of die hint 
datt if die most significant Wt of byte 810 is set. and block 828 contains no bytes odierwise. 

r T«t Objects. 

25 Text ot^ect descriptions are provided by die inftiimation provider to descfibe die loca^ 

andappearenceoftcxi.butdonotcontamanyofdieacoialtBxtitself. The text itself Is a 
described below. 

Raftaring now to Rgure 9, one embodiment of a text ol«ect definition record 908 is 
shown. Byte 910 cootaiBs anofcaect type identifier having a value of 3 to indicate die object is a 
30 textofciject Bytes til, W4,91«,W8 describe die left edge, top edge, right edge and bottom 
edge, respeetivdy, in coane coordinate units from die upper left corner of die fonn object, o 
boxintowhichdietextreaoureemaybeplacedbydiereceptioncompooenL Byte 920 contains a 

code for die color of die text Byte 922 contains text aUgnmcnt hifoimation. Woid 924 contains 
die resource handle of die text string which die reception component is to dispUy to die box. 
35 Word 926 defines die font, siie and style to use to display die resource. The font makes 

up die first ftmr bits, die sixe makes up die next six bitt and die style makes up die remamtag six 

bits of word 926. 

Block 932 contains optioiial him flags, size and datt similar to die htots described above 
and shown to Figure 8. 
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± Bitmap Qbiectt. 

A bitmap objea is used u> display a bimiapresoui^ An 
inf OTDadon provider defines a bitmap object using a bitmap object definition itcoid. 

Refemng now to Figure lO* one embodiment of a bitmap object definition lecoid 1008 is 
S sbown. Thg Ifcaitt Mgntfieant gix bita of byte 1010 contain an object type identificf having a value 
of 4 to indicate tlie object is a bitmap object Bytes 1012, 1014, 1016, 1018 define the left edge, 
top edge, right edge and bottom edge, respectively, in coarse coordinate units from the upper left 
comer of the form object, of a box mto which the bitmap may be p 

Word 1022 contains a handle to the resource containing the bitmap. Block 1032 provides 
10 hmts as described above and shown in Hgure 8. 
ListObtects. 

A list object provides the user widi a list of optiona and aUowa for a selectioo of o^ 
moieoptioos. An infbrmatioo provider defines a list objea using a list obj^ 

Referring now to Figure 11, one embodiment of a list object definition record 1108 is 
IS shown. The least significant six bits of byte 1110 omtain an object type identifier having a vahie 
of 5 to indicate the object is a list object Bytes 1111, 1112, 1113, 1114 define the left edge, top • 
edge, right edge and bottom edge, respectively, in coarse coordinate units from the upper left 
comer of the form object, of a box into which the list may be displayed 

If die second most significant bit of byte 1110 is set, then word 1116 holds font, size and 
20 style information sinukr to word 926 (rfHgure 9 and Byte 1117 holds d» 

otherwise word UK and byte 1117 are unused. Byte 1118 holds die number of entries m die 
list, and byte 1120 allows a default selection to be specified using die order of die entries in 
block 1122 beginning widi entry 0* In one embodiment die default selection is initially 
highlighted to indicate which entry will be selected by die user if die user selects a button marked 
2S ''yes" as instructed by die scripting cofmnands described below. Block 1122 contains one or 
more wends cmtatning die resource handle, described below, of die each enuy in die list 
Optional block 1128 provide <^ond him data as described above and shown in 
8« In one embodiiimt, die reception coinponentdispUys die resources along widi a nun 
assigns to eadi resource to acconmiodate selection by die user, unless o^^ In 
30 anodier embodiment, user responses, such as spedfic remote control 
a cursor up or down the items in the list 
f. Timer Obtecta. 

Timer objects allow die graphical interactive information system application to use timed 
events, such as a timed response to a question in a game. An information provider defines die 
35 timer object using a timer object definition record. 

Refemng now to Figure 12, one embodfanent of a timer object definition record 1208 is 
shown. The least significam six bits of byte 1210 contain an otgect type id^^ 
of 6 to indicate die object is a timer object The second most significant bit of byte 1210 is a flag 
indicating if die tinKrqierates one time, or restarts again after each period has elap&^ Word 
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12U contaiiu a vahie equal to Che period of the timer in l/60to Byte 1214 contains 

the script handle of the scripciesouioe containing the icri period 
indicated as described above. Word 1216 contains an ofbct from the stait of die script xesouxoe 
specified as described above to the script to escecute when the period has elapsed from the time 
S die object is received or the last period ended. 

g. Picture QhiecB> 

A picoire object allows an infonnation provider to define a picture using a picture 
resource, which is a list of several bitmq)s, text resources and drawing primitive functions, 
which can allow die picture resource defmition to be more contact dian an equivalent single 
10 bitmap resource. An information provider defines a pictueob)ect using a picmre object 
definition record* 

Referring now toRgure 13« one embodiment of a picoue object definition record 1308 is 
shown. ByteUlOcontainsanobjecttypeidentifierhavingavahieof 7 to indicate die object is a 
picnire object Bytes 1312^1314, 1316, 1318 define die left edge, top edge, riglit edge and 
1 5 bottom edge, respectively, in coarse coordinate units horn the upper left comer of die form 
object, of a box into which die picture resource may be placed. 

W<»d 1322 contains die handle of a picture resource, described below, to dispUy in die 
box. Block 1328 provide hints as described above and shown in Hgure 8. 

20 I ^nl fl:^ tJhjee± dgfinirioM wMdi define die appearance of an object, resources represent 

data ^^ddi can be displayed. The compact protocol also allows die information provider to 
define certam res<nirces, such a bitmaps, to provide die picnues or icons 120, 122 shown in 
Figure 1. Text is also provided dirough die use of resources. Some resources are predefined, 
and odiers may be defined by die information provider. An information provider defines 

2S resources using resources defiidtion records. 

Refming now to Rgure 14A, one einbodimem of a resource definition recon^ 
shown. Byte 1410 identifies die record u a resource definition record by having a vahie equal to 
2. Word 1411 contains a value equal to die number ofbytes in die resource definition record. 
Word 1412 is die lesoorce handle of die resource. 

30 In one fin <?H*«^, four types of resources may be defined in block 1414, a text 

lesource, a bitmap resource, a picture resource and a bitmap resource list The stored program in 
die storage device (rf die reception component will interpret die resource and format it according 
to die capabiUties of die reception component so diat it inay be rendered as closdy as p^ 
die definition. If necessary, die stored program may discard a resource definition data dial it 

33 cannot use, for example, because die resource has a higher resolution dian die reception 
component is capable of rendering as dessribed below.' 
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A text lesouiGe contains text data. Refeixing now to Figure 14B. one embodiment of a 
text resowce 1428 ia shown. Byte 1430 having a value equal to I identifies the ttsouioe as type 
text, and block 14tt contains a nuU tenninated text string, such as ASC^ 

S T Bitmap Rgaowpca. 

A bitmap lesooice is used to hold bitmaps. Bitmai» are described in Kliewer, EGA/VGA 
Programmer's Reference Guide (2nd. ed., McGraw HiU 1990). Referrmg now to Figure 14C 
one embodiment of a bitmap resource 1438 is shown. Byte 1440 having a value equal to 2 
identifies die resource as type bitmap. In one embodiment, the resohition of die bitmap is higher 

10 than die coarse coordinate system, allowing the utilization of the fu^ 

reception conqxment Bytes 1441^14^ 1443,1444 define four colors for use as described 
below. Word 1446 defines die width in pixels of the bitmap and word 1448 defines die height of 
die bhmap in pixels. Block 1450 contains one or niorelqftes of die bitrni^ data, each byte in 
block 1450 containing four pairs of bits, each pair representmg one of die four colon defined 

IS above, of a pixel. Each pixel is drawn to the right of die pixel before until the pixel width 1446 
is reached, at which point die next pixel is drawn at die left boundary of die next row and die 
process repeats until all die pixels are drawn . 

Any form of bitmap or similar format m^ be used. For exanqile, bitmaps using a byte 
per pixel, where each byte represents die color of a pixel, may be used. 

20 In one cmltodinaent, die bitinap data is coiiyressed using such c ^ 

oonvendonal mn-iengdi e n cod fai g. 
3- Ptcture Resflurees. 

Picture resources are used to hold zero or more grqihical eiernenis such as text stri^ 
bitmaps, and primitive drawing fimctioos, as weU u relative posiUon inforination^ Referring 
25 now to Rgurel4D, one embodiinent of a picuire resource 1458 is shown. Byte 1460 having a 
value equal to 32 identifies die resource as type picnire. Word 1462 contains the number of 
bytes in die picmre resource definidoo record. Block 1464 contains zero or more picmre 

resource elements described below. 

Referxing now to Rgure 14E, one embodnnent of a picmre resource el^^ 

30 The least significant six bitt hi byte 1470 indicate die type of die element Element types include 
textor bitmap resoui^ as well as dnwing fimcdons such as ellipse, circle, horizontal line or 
vertical Ime. The type coHes are listed for one embodhnent are: texts 24, bitmap fi 32, point 
drewing funcdoo ■ 1 , horizontal line drawing function s 2, vertical Une drawing function » 3, 
rectangle drawing fimcdm » 4, filled rectangle drawing function » S, diagonal line drawing 

3S function ■ 6, ellipse drawing function « 7, circle drawing function s g, and spline drawing 
function«9. Tlie moct significant bit of byte 1470 mdicsiesd^ last element in die pi^^ 
resource, allowing nniltiple elements to be a part of a picQire resource. Bytes 147^, 1474 contain 
die X and y coa^ coonlinatb rdative CO die center of die screen of die upper le^ 
element, and bytes 1476, 1478 contain die X and y coarse coordinates re 
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scieeD of the lower right comer of the element, except for the horizontal line drawing function, 
which does not contain byte 1478, the vertical line drawing function, which does not contain byte 
1476, and the pouit drawmg function and bitmaps which do not contain bytes 1476 or 1478 
bffn ^ ?y^ in each case, the omitted byte or bytes are unnecessary. Byte 1480 contains the color 
S oxie for the eleineot, unless the element type is bitmap- Word 1482 contains a resource handle if 
the type is text or bitmap, otherwise, word 1482 is unused Block 1484 contains additional 
information if the type is text, similar to word W6 of Figure 9. 
4. RcgQoree Lists 

Resource lists oootam one or more bitmqp resources. Refbring now to Figure 14F, one 
10 embodunent of a resource list 1488 is shown. BytBl490containsauniquevahie to identify the 
resource as type resource list Block 1492 contains one or mem resource list elements. 
Referring now to Rgurel4G, one enibodiinent of a resource list element 1498 is shown. Word 
1497 contains an offset to die byte foUowmg Ae resource list element, or zero if resource list 
element 1498 is the last element in die list Block 1499 contains a bitmap resource described 
IS above and shown in Figure 14C. 

n Tnrte«inf DefinitioilS, 

Referring now to Figure 2B, in one enibodiment, microprocesscv 222 perforins sew 
memory management functions. Micr^rocessor 222 maintains in stcmge device 226 a pointer 
to each fmn in an application using a fbrm handle table. The form handle table contains a 

20 pomter to the flrtt byte of each form object m the application. The objects in each form are 
stored as a linked list, with the form object pointing to the first object in the linked list An 
(ri>}ect is located by using the form handle table to locate the form, and then traversing the linked 
list until the desired object is located b one embodiment, objects may be referenced by type and 
position in die list ]^ example, button 3 is die diird button found while traversing the 1^^ In 

2S anotiiereinbodtmentaU objects am sequentially nunabered in die list and 

by this object number. 

Tlie kicatioQ of each resource is stored using a resource handte table in whi^ 

in the table contains a pohiter to die resource. The resource is located by using a resource handle 

index to kicate die pointer In die resource handte table, and using die pomter to 

30 resource. 

fffi5»OT f^ several applicatioas may be resident in die stonge device 226 at one time, more 
dian one set of die tables and lists described above may be nuintained by microprocessor 222, 
allowing a program application to stay resident while an advertisement application is operating, 
so diat die program application need not be reloaded after die end of die advertisen^ 
35 program resuxiM. Hie program apptication or advertisement appUcation may be suspended or 
lerrmnaMl by an advertisement spidication. In one embodiment more dian one advertisement 
appUcation may be residem in storage device 226 to allow a user to send a response to ^ 
advertisenKsnt application after die advertisement tfcrrainatcs, yet still receive die application for 
die following advcrris«icnt In one embodiment only die form or forms of die application 

20 
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related to the lesponse will reroain in storage device 226 after mi cropr oce s sor 222 receives a 

second advertisement application* 

In one embodiment, a program application is allocated a larger peroentage of memory 

dutn an advertisement q^licadon due to the longer running time of the program application. In 
5 one embodiment, a program application may occupy 7S% of the available memory as described 

below, leaving 25% for one or more adverdsement applications. A virtual interactive channel 

application may occupy 100% of the available application memory. 

In (»e embodiment, memory is allocated by limiting the number of available handles in 

Ae appUcation's handle table based upon the type of ^iplicadon as described ab^ Although 
10 diiseinbodimeni does iioi strictly enforce die actual memory usage of the app 

a reasonable level of protection widiout a significant increase in complexity of memory 

management Inttiisembodiment,thenumberofha2idles to be allocated may be based upon 

experience of die avenge size of die memory required as a result of each entry m die handk 

table. In one einbodiment, die average size per entry is SO bytes. 
IS In another embodiment, memory itself is allocated by trvking the amount of memcHy a 

graphical interactive information system application uses as the armory is reserved, and 

terminating die ai^lication if the application's memory allocation is ex c eede d 
Ri TTpriatBif 

Tlie contQiaet protocol also aUows die mformation provider to update 
20 previous definitions so diat die appearance of aform can be modified quickly widiout resending 
a large amoum of data required to resend die entire qipltcatioo or form. An information provider 
sends an update record to replace a form, one or nioro objectt on a fonn, or OTC 

definitions in an qiplication. 

Refiendng now to Figure 15, one embodiment of an update record 1508 is s^^ Byte 

2S 1510 having unique values to identify die record as an qidate record to update a for^ 

niore objects oo a form, or one or nmres(niroes,re9ectivety^ Word 1512 identifies die size in 
bytes of die reconL Block 1514 is die handte of a form to replace, die form containing die 
objects to replace or die resource to replace. Block 1516 contains a f 
recordL one or nioro bttOon, text, bitm^ picture, tinvr or list object defini 

30 bhinap resource definition records described abov.$ to replace die object or resou^ 
byte 1514. 

In one embodiment, entire forms are updated by storing the objects of the form and 
adjusting the handle to the old form to point to the tie^' forntL One or more objects in a form 
rnay be updated by storing die new dgea and dien inserting die ^ 
35 making 19 die form in place of die old object A resource is updated by storing die new resource 
and adjusting the resource handle taUe to p;;^t to the oety resource. 

The compact protocol also allov/s die informstio^i provider to send mstructions to die 
reception component to control die operation cf the interactive information system. 

21 



A fonrniuy be displayed using a two byte oommind. llie fim byte his a value equal to 
5 to indiCTf^ ^ e«m in ffw<* " * fe™ display commaiid. and the second byte contains the foim 
number. Tlw-fonn display command allows ifae infoimation provider to display a fomi without 

any input from die user. 

A program application may be suspended or resumed by an advertisement application or 
virtual channd using the single byte conmumds suspend and resume, having a value of 6 and 7, 
respectively. An applicatioo may be peimanentlytemiinaied by sending a single byte command 
having a vahie equal to 8. 

In one embodiment, an interactive icon is shown oil die disptoy to indicate an mteractive 
application has been leceived by the reception component Tlie user can dien press one ormore 
keys on the lemote control to display the first fonn of the applicatioo. The mfbrmation provider 
may control die icon diqilayed by sendnig an interactive icon definition record. 

Refening now to Figure 16, one embodiment of an interactive icon definition record 
15 1608 is shown. Byte 1610 contains a value of 9 to identify the record is an interactive ico^ 

definition record. Bytes 1612, 1614, 1616, 1618 define die distance in coarse coordinate unitt. 
from die center of die screen of die left edge, top edge, light edge and bottom edge, lespectively, 
of a box in which die interactive icon win be dispUyed. The upper lefk edge of die icon is placed 
at die upper left edge of die box defined. Word 1620 U die resource handle of die resource to be 
20 disidayedasdw icon. 
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Scripts are a sequence of one or more scripting commands provided by an information 
provider. A script may be executed when received, or may be executed in response to an action. 
In one embodiment, die compact protocol allows an mformation provider to send a script 

25 which U executed upon receipt and dien discarded. An information provider defhws die script to 
execute usmg a script execute record. RefMting now to Figure 17A, one embodfanem of a script 
execute record ITWIaihown. Byte 1710 having a unique value to identify die record as a script 
execute record. Word 1712 contahu die number of bytes in die script execute reconL Block 
1714 cootains die sci^ resioorBe, comaining one or more codes as described in AB^^ 

30 Tiie compact protocol also aUows die information provider to provide scripts defining die 

operation of die system in response to user selections or odier events. Four objects may have 
script* associated widi diem: forms, lists, buttons, and timers. Hie form object script U executed 
when die form is displayed. A list object script is executed when die user indicates a selection. 
A button object script is executed when die user selects die button. A timer object script is 

35 executed at die end of the timer period. 

A script can display or WdB a form or an otgect on die form, mndify an object's 

characteristics, such as color or siic. or modify which resource an object will use. Ascriptcan 

also declare variables unique to die script and change die values of those variables. Ascriptcan 
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use standaid logic fmetionSt such as "or"* "and't "if-.then". etc In ow embodiment, the script 
can perfbnn all the wmth and logic functions of a conventional basic inteqmter. 

Refiening now to Figure 17B, one embodiment of a scrifKresoum Byte 
1720 having a unique vahie to idendfy the resouice as a scriftt resource Word 1722 contains the 
5 number of bytes in die script resource. Byte 1723 contains die handle used as an identifier of dse 
script resource. Block 1724 contains die script resource, containing oiie or inore codes as 

described in ABDCIuii2Lfi- 

Reqxmses are scripted as well inchiding die fmnatting of a response byte or byte 

containing product information, quantityt or die like. In one embodiment, a script may contain 
10 otie or rnore of four uruque scripting oonufumds which geiienaerespoiises. 

An "order" sciqiting command allows a user to use die interactive infonnation system to 

order a product or service ficom a vendor. An order sciipdng command contains a one-byte code 

rqnesendng die command, one word of cost information and a one byte variable indicator to 

allow die mformadon provider to indicate a variable to return as described below. The cost 
1 5 information may be used by die reception component 234 of Figure 2B to check die price of die 

order to verify diat it does not exceed a user's predefined lunit to assist 

purposes, llie variable indicator is a code to indicate a variable to reotro as described below. 

The variable may be built by die information provider usmg die scripting language, and in one 

embodiment, die variable is four bytes in lengdL 
20 A "request" scripting conmumd allows a user to request inforniation for no charge. A 

request scripting conirnand is sindlar to die order scripting cotninand, but, no cost htf 

byte is passed to the reception c omponen t for verification. 

Two scripting commands are used which generate anonymous responses described 

below. A "respond" comrnand has a forrnatsiinilar to die request scripting command, to allow 
23 die generation of a four byte response to be defined by die information provider using die 

scripting language. A "vote" scripting command is a single byte command which generates a 

response having only one byte which contam predefined codes for "yes", "no", "abstain" and 

"dmt know," to allow for simple, conqMCt response generation. 

Refteiiig now to Rgin 2A, scripts are defined by die information pn^ 
30 compact protocol generator 210. In one embodiment, die compact protocol generator 210 has a 

user inters allowiiig characteristics of objects to be defiled or modi^ 

taken using an object oriented format, sudi as "forml.show** to display die first foraL Odier 

commands such as assignment of variables and logic functions are defined using a set of 

commands similar to the BASIC programming language. 
35 The protocol generator converts die BASIC-likeconnnands toone or more numeric 

codes, and includes die codes in die application broadcast One embodiment uses die codes 

described in ABBBndi&A» 

In one ernbodiriKnt, scripts are stcred in a script resounx, which is an area of 

to 64K bytes long which stores one or more scriptt. A script handle table keeps track of all script 

23 
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resowcesby Storing the roenwcy location of the fim byte of eadi«criptretou« Theprecise 
tocaiion of the ftan of each script is provided to the system as an index into the sc^ 
table, aiid an cfitet fitmi the location pointed to by the script handte table eotiy conespo^ 

the index. 

Scripts aie nm^'* using a conunand interpreter which perfonns the functions indicated 
until it teaches an end of script identifier. In one embodiroenu d>e script instmctions are 
interpreted diiectiy ftom the codes which make up the script lesouicc, and in another 
fnrtwviifn«if, script instructions are first converted into C++ code prior to faiterpreting tiiem. 

Reftering now to Figures 2A, 2B, 2C and 18C in one einbodimeot. an mfotmatioa 
provider such u a cable television operator uses the provider compoiwit 266 to create, insert and 
broadcast broadcaster information as a graphical inteiaetive information system appUcation for 

reception and dwr^wf'wg by a reception component 234. 

In one embodfanent. the information provider provides broadcaster information to allow a 

15 reception component 234 to build a broadcaster information table. A broadcaster information 
table organizes some or all broadcaster information to allow the reception component 234 to 
locate the toned frequency or other identifier of a broadcaster or an application. 

Bioadcaster hifbcmation may reach die information provider in a variety of wqrs. 
Broadcasters or otiier faifotmation providers may send broadcaster infotmatioo relating to titeir 

20 broadcasts to die hifoimatioa provider. For example, the transport a broadcaster uses to 
broadcast gnpMeal interactive information system applications, such as VBI line 14^ and the 
btoadeastet's networic identifier, such as CNN. may be provided by the broadcaster to the 
information provider who will provide broadcaster information. The broadcaster can also 
identify whedier it provides programs, interactivity or bodi, and any interactive information 

25 system protocotaH uses. Tlnis, a broadcaster may bean fafoiinatioo provider for interactive 
information system applications it broadcasts, and provide content to anotiier mformation 
provider, the cable operator, who broadcasts die broadcaster information via its own provider 
component 206. 

Hie inftemation provider who wiU broadcast the broadcaster information can assemble 
30 information received by odws, provide its own broadcaster information or bodt Fbrexample. 

the cable openttor can provide ti»e channel guide containing a frequency identifier such as Uie 
frequency or channel number and call letten for each of die broadcasters on the cable system in 

addititm to information it receives from broadcasters « other pMfties. 

In one embodiment, an information provider broadcasts a broadcaster information table 
by broadcasting broadcaster infbrmation such M broadcast channels available to die user, the 

broadcast ftequency eonespooding to the channel, call letters corresponding to a broadcaster on 
die channel, network identifiers for die broadcasters, or interactive information protocol or 
location mformation for a broadcast or an application 1810. whedier a broadcaster broadcasts 
programs, graphical interactive information system appUcations or boUi 1811. a bixjadcast 

24 
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prognin tuned frequency location identifier 1812, and intetactive information system application 
nined frequency identifien 1814 for die broadcaster or for paiticuiaran>lications broadcast by 
die broadcaster or others. 

Refening now to Figuits 2B and 18B, in one embodiment, die reception oonqxMient 
S receives the broadcaster identifien 1820, wtiedw a broadcaster broadcasts programs, graphical 
interactive infonnadon system applications or both 1821^ broadcast program tuned frequency 
locadon idendfiers 1822, and interactive informadon system appltcadon tuned frequency 
identifiers 1824 and stoves this informadon in stonge device 226. 

Referring now to Figures 2B and 18C, a desired fiequency is located given any o^ 

10 entriesindiebn)adcasterinforinadonud)ieby locadng a destred entry 1830, iifenti 

tuned frequency of the desired broadcaster or interacdve infinmadon system application 1832 
and tuning die desired frequency 1834. fen* exanq>le, if channel 4 contains KRON, die NBC 
affiliate, broadcasting graphical interactive infomiation system applications on line 14 of the VBI 
on channel 9, this information is stored m the reoepticm c om ponent 234 as described above. An 

IS interactive application corresponding to channel 7 may instruct the recqititm component 234 to 
switch die nined frequency of die program channd to the NBC affiliate using a command which 
only identifies NBC as die target channel. Tlie interactive information system receptim 
c om po n e nt 234 may dien identify the proper channel corresponding to the NBC affiliate as 
channel 4 by locating die desired broadcaster in die broadcaster information table, identifying the ' 

20 mned frequency or channel of the desired broadcaster from the entry cmtaming the broadcaster 
information 1832 and switch die omed frequency of a omer m reception component to the 
channel or frequency of the desotd broadcaster or application 1834. When dmer 216 is changed 
to channel 4, either by the user or an interactive inforauti(Ki system application, reception 
componem 234 under coninil of nucroprocessOT 222 using die hnsadcaster information 

2S switch ttner2S2 to chanod 9 and decode die line 14 of die VBI to obuunmteractivein^ 

system apidieadona corresponding to the broadcast program on channel 4. In one embodiment, 
die previous channel or qiplicatioo mfmnadon is stored ui storage device 226 to allow the 
interactive information system to return ttie user to the origiiud channel 7, for example if the user 
exits the new application or the inierKtive infcnmatioo system qiplication on line 14 of the VBI 

30 of channel 9 is not received. 

RefiBRing now to Hgure 2B, as described above, in one embodiment, infomiation related 
to uumetive infennation system applications may also be broadcast, received and stored as a 
pan of die broadcaster faiformadon table. If gnqihical interactive information system application 
number 5407138 wiO be broadcast by KRON, dus infonnadon may also be a pm 

33 broadcaster informadon table, allowing the interactive informarion system to locate this 
qiplication upon command, for example, from anodier intencdve information system 
application, without changing die program channel, for example by changing die dmed frequency 
of dmer 217 witliout changing die nined frequency of tuner 752. 
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In one embodiment, the developer uses die compact protocol generator and fomiatcer 276 
to create interactive information system applications which refer to odier applications by using 
application identifiers, and die grqriucal interactive inforaiation system application server 270 
allows die broadcaster to further modify die application by adding available broadcaster 
S information tegaidnig the odier applications to allow the reception component to locate the other 
applications* 

An application may display die first form when die reception component receives die 
^iplication header record, die first form definition, including objectt for dial form, and resources 

10 related to die objects on die ftmn. Addttional forms may be broadcast ixdule die first form is 
being diqilayed. In one embodunent, if die user response causes die ^iplication to display a 
form for which the form definitim or one of die required object or resource definitions has not 
been received by the reception convenient, die qyplication will wait for 1 0 seconds for die 
receipt of die missmg information, and if not received, abort die application and display an error 

IS message. 

Referring now to Figure 2B, diqplay generator 22S contains an addressable video RAM* 
When a VGA color code is writM into the video RAM of die dispUy generator 228. a pixel 
appears on die di^lay 230 cones pondhig to die address of the code written. Thus by sending 
various bitmaps, die form is displayed. Theuseof bhmaps and video display adqiters is 

20 described uiKUewer,£GVVGA?rofraniiiier'iJt^^ 1990). 

In oiieenibodnnent, an color codes are broadcast as VGA color codes. VGAcolorcodes 
aie described in Kliewer, EGA/VGA Programmer's Reference Guide (2nd. ed., McGraw Hill 
1990). In anodierembodunent, a different 8^ of color codes are used. In one embodunent, die 
color code is omvened at display time to a color suitable for the recq)tion cooqmient by 

25 mappmgittoanodiercolor. Forexamplcsomeof die VGA color codes are too bright for use on 
certam displays, such as color televisions, and dms, a 2S6 entry lookup table is used to convert 
die VGA code mio die acceptable code. In one embodnneat, die result of die looioip reduces die 
saturatxm^theRCB vahiesby2S%. In anodier embodiment, codes indicating saniration of die 
RCSvahiesm die top 2S%~are held to 7S% of die maximum. The 23% value was selected to 

30 accommodate die color restrictions imposed by die NTSC video signal standards, and 

conventional color television circuitry. The lodcnp table approach can map to any number of 
colors. In one embodiment, 100 colors are used, anodier embodiment uses sixteen colors, and 

another embodiment uses mly two colors. 

llie reception component stores bitmap resources defined using Utinap resoum 

3S definitions described above m storage device 226. In one embodiment, all text characters in 
various fonts, styles and 9pe sizes are stored as predefined bitmaps in storage device 224 to 
allow for rspiddiqilay of diesecharacterr. In anodier embodiment, these text characters are 
stored as oudine fonts, and bitmaps are generated from die outline fonts. Odier predefined 
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itssoorces are also stored to allow commonly-used objcxts such as bitmaps of credit canis. 

OwmAm^mmA fmrngmfCfA «w> Itrtud in Appendix C. 

Referring now to Hgare 19, a mettxid of generating the images from die form object and 
odier object definiticms is shown. When adisplay form command is ieoeived,eidier viadie 

S broadcasts via a script, the video RAM is erased 1910 and die object 

b one embodiment, die form object is drawn first 1912, f oOowed by die objects and resources 
appearing on die form 1914, 1916 undl all objects and resources are drawn 1920. This allows 
die objects and resources to appear overiaid onto die form. Objectt and resources are located 
using the handle tables described above. 

1 0 Referring now to Figure 20, one embodiment of a mediod of drawing an object is shown. 

An object is drmwn by readmg die co rre s po nd ing oljectdefim 
correspondmg to die (Agect definititm read 20U and sendmg it 

2014. In one einbodinient, die endrebitinqi is generated 2012 prior to sending 2014. Ihanodier 
embodiment, portions of the bitmap are generated 2012 and sent 2014 until the entire bitmap is 

IS complete 2016t 2018. Oeneradngdiebitmqiisaccomplishedby rendering the color of each 
pixel widiin the boundary of die object as spedfted by die object defmidon. 

Referring now to Figure 21, one embodiment of a mediod of drawing a resource is 
shown. Each bit in die bitmap (tf a resource is read 2108 and translated 2110 into die format of 
die graphics display generator if required. F6r example, eadi bit in a four-color Utmap resource 

20 may be translated into a modified VGA color code as described above. The translated bit is sent 
2112 to the graphics display generator usmg the position information m the resource definition 
for display by the display device. In one embodfanent, all of die bitt are assembled 2110 into a 
bitnu9 prior to sending 2112, and hi another embodiment, each bit is sent after translation 2112. 
The HMhod continues until die resource is drawn 2114» 21U. 

2S VI- Rftsponsc Generation 

When an q>plication allows a response and die user has a reception component capable 
of transmitting the response, the user may provide response information to a response collector. 
Referring now to Rgure 2B, b one enobodhiKnt, each rece^ 
unhiue code at die tiiDe of rnanufecoire and dus code is stored hi die storage deviM 

30 Individual users of die reception component 234 nay also be assigned a unique Whendie 
user reqionda to an object which generates a response, die reception compos 
response record to allow die response collector to route the response as described below. 

Referring now to Figure 22, one einbodiment of a response record 2208 is shown. Long 
word 2210 contains the unique code of die reception compcment, and long word 2212 contains 

33 die unique application code sent m die application header. Byte 2214 contains a user identifier, 
tft allow thf u wr ti> diirti ng vi^ himtglf fmm others who may use the reception comtxment In 
one embodiment, anonymous responses do not contain the reception conqmnent or user identifier 
2210, 2214 to allow for the user to maintain anonymity. Block 2216 contains die defined 
response information byte or bytes described above to designate quantity or product information 
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accorauig 10 me oscf's response. In one embodiinent> a pess c od e is nuunuaned in the itoeption 
c om pon en t, and the user is required to enter it co generate the response to the response collector. 

Referring now to Figure 23, a response network containing three reception components, 
one response collector, and two vendors is shown. User reception components 2310, 2312, 2314 

5 are coupled to response collector forwarding equipment 2316 via communication lines 2311. 
Communication lines 2311 may be permanently connected or teniporarilyai^ In 
one embodiment, communications lines 2311 are arranged through the public switched telephone 
network when a reception compment 2310, 2312,2314 dials a telephone number of the response 
collector. la another embodiment, cmmnmications lines 2311 are cable Any 

1 0 form of Gommunicalioo, even usmg an mtermediary such as telephone equipment owned by the 
telephoM company, will allow operation of the present invention. In one embodiment, response 
collector forwarding equipment 2316 is an indusnry standard UNIX*based conqmter system 
coupled to at least one modem to receive and/or transmit data. 

The response collector fonvanimg equipment 2316 is coupled to vendor ordering 

IS equipment 2318, 2320 using communication lines 2319 similar to comxmmicaiim lines 2311 to 
allow the response collector equipment 2316 to react to the recdpt of responses se^ 
reception component 2310, 2312, 2314 by sendmg user information and other information to 
vendor ordering equipment 2318, 2320 as described below. 

Referring now to Figure 24 a method of collecting and sending confidential user 

20 infmnatioo such as credit card number to a vendor is shown. The response collector obtains 
user information such as reception component number, user number, name and address, and 
confidential information such as credit card number 2408, 2410. In one embodiment, this is 
accomplished by mail. In anodier embodiment, this step is acconq)lished by telephone. In one 
i^mbnHifpfyit, the inforroatioD is verified, for exanq>le by checking the credit card billing address 

25 with the address provided by the user 2411. 

The reqwose collector obtains routing mformation and an application identifier from die 
informadon provider 2412. and nwrriatft tbt roudng information with the application identifier. 

The application idendfier broadcast to die user as described above and a user reception 
component and user identifiers are sent to die response collector 2414. Because no confidential 

30 infmrn H *^ cQimminicarion lines may be used to send die information. The 

response collector then forwards die user inf (Rmatira inchiding user confidential information 
and response information to die vendor assodated widi die appUcatioo identifier received 2416. 
This step may be accomplished using a secure faciUty, such as niail or td llie 
vendor rnay dieo provide a service or products to die users address widi less U 
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Buy 



No Legend 
Keycap Custom 
Keycap Round 
Keycap Square 
4S Keycap Diamond 
Keycap Over 
Keycap Under 
Keycap Left 
Keyc^ Right 

SO 

Ourgor R^lal^^d Hints for Systems with Cursors 

Box (when oirsor is inside box, user nay press enter) 

No Box (no box needed around object) 
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TA^l, Hints 

Highlight Color 

List Exclufiive 
S List Exclusive None 

List Hon Exclusive 

List Horizontal 

List Vertical 

List Sort Ascending 
10 List Sort Descending 

List Control Up (Indicates button which makes list scroll) 

List Control Down 

List Control Left 

List Control Right 

IS 

Timer Hinta . ^ 

Timer Random During Period 
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Script Cod«8 







Tftkan VfthM 






5 


IF 


QKlO 








WHILE 


OKll 








(fimciiBn caD ftttwntnO 


0X12 








RETURN 


0x13 










0X14 






10 




0X15 








fteolam miinnfiiMtfl 


0X16 










TaIcmi VahM 










0X20 


none 


~Meg£^^^^ 
String 


15 


IMna vwtabte> 


oai 


none 




{boolean wiabto) 


0Bd2 


none 


Bootoan 




(bitegor oonttml) 


OXSO 


none 


sMiing 




{stilfiQ oonstsnt) 


0x31 


none 




ftsoolMfi fionstuifti 


0X32 


none 


Doolaan 


20 














0x40 


Integer. Meger 






< 


0X41 


lniager» imeger 


Boolean 




{tnl«g«f •qua!) 


0x42 


Integer, Integer 


BoSeen 




{ttrmg equal) 


0x43 


5inng« Swnng • 


Boolean 


25 


{boolean ec^jal) 


0x44 


Boolean, Boolean 




(atrinQ compafe) 


0x45 


String, String 


Boolean 




{is aubattinQ} 


0x46 


String, String 


Boolean 




AND 


0x47 


Boolean, Boolean 


Booleen 




OR 


0x46 


Bootean* Boolean 
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NOT 


0x49 


Boolean 


Booleen 






0x60 


Integer, Integer 


Integer 




• 
• 


0X61 


Integer, Integer 


Integer 
Integer 
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/ 


0X62 
0X63 


iraeger, imager 


Integer 




{mod (flvMIe) 


0M64 


Integert Integer 


Integer 




(ainnQ ooncaienanoni 


OBtTO 


String, String 


String 




{aMnQ extiactton) 




String, Integer, Meg 


ar String 


40 










{Meger object aeceea) 


0X60 


Integer, Integer, Intei 


per Integer 
jar String 




{aMng obiect aooeaa) 


0X61 


Integer, Integer, Intei 




{boolean obiactaooeaa) 


0x82 


Integer, Intel 


jer. Integer Booli 



43 fiflliotttui 

{•ndefttfnd <M0 
{•ndofatttMiMnttat) 0x01 



31 



WOM34467 



PCT/U89M4891 



Appendix C 
Predefined Resources 



NsvIbsIIoii a Systems 20 

Chechinsifc 

T 

T 

/inabiiMdicia 
Ckm toOK down airaw. 
Back anew: 180 dagiM loop 
RigMAfrow:12tty(as 
PadlOGk 

Magnifying glan 

Pola:4 

Thumb* up 
YES 

Thumbs down 
NO 

sOveiylOnlsfinBs 21 
Vtaeaid 



Afnsrtcsfi Expfsss csfd 

Optlms Csfd 

Dinovsrcsfd 

FedEx Logo 

UP8L090 

DHL logo 

USPS logo 

Abboms Express logo 
DolsrSign 



Fsx mecMns 

Coins 

Money bOs 

Priostsg 

Bfocbuie 

Psn4psper 



Qrooofycsit 

:10 



Admission tfcM 
Mug 

CO 



VUeoCsssstts 

film strip 

film csmsfB/prpjedor 
Knife&foilc 
Wine bonis Aglsss 

News/Mo: ie 
Wstch 
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Aisimciock 



USA I 

USfltg 
Ciptol docM 
stock Qfid 



van 
bus 



NudMT oMfgy symbol 

Wssttisf/AlnMnc* IT 

Sun 
Ootid 

SunwMoud 

CkNidwMn 

RsJn drops 

Cloud w^MWW 

Snowflsks 

uyiiusiiy 

Tomsdo 

Hunicans 

Fog 

FuHMoon 
UstQusfftsr 
Now Moon 
RfstQuirtsr 



18 
Sidsr 



Combo sports ImsBs: bsssbslt foolbsl, bsskstbsli 



OIBcisI bsssbsB iqjq 
Footbsl 

NFL logo 

NBA logo 



Hoctesy puck & stick 
Bonvling bal & bowling pins 
Tsnnis racqust 
Qotf puttar. golf ball, and laa 



Boxing glovaa 



7 
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Graduation etp 
Conatruetion hard hat 
Piciura (photograph) 
Road work aiQn 
Roaa 
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What is claimed is: 

1. A system for aUowing an interactive infoimadm system 

infranation comprising: 

a pro vider componem for broadcasting broadcaster info^ 

5 a reception co mp o ne n t comyising: 

a first tuner for receiving broadcaster information from a provider component; 
a mi cr o p ro c essor for comparing the broadcaster infonnation received to a 
description, identifying a desired frequency cor r es p o nding to the description, and sending 
a command to a second tuner to tune the desired frequency; and 
10 a second tuner f<v tuning die desired frequency. 

2. Hie system of claim 2 wherein the second toner is the fiist tuner. 

3. A mrthod nf rTrmmiinir^ting '^ntmnMnm tnfanMtiQti xysimm hmaA^cf iwfomf 

comprising: 

broadcasting a first frequency identifier, and 
IS broadcasting an identifier for die location of an interactive inforaiation system 

application. 

4. The method of claim 3 comprising die additional step of broadcasting a second 
frequency identifier. 

5. Theniethodof claim 3 comprismg die additional steps of broadcasting a bn)a^ 
20 station identifier. 

6. The mediod of claim 3 comprising die addititmal step ofbroadcasting a broadcast 
network identifier. 

7. A method of receiving interactive inforaiation comprising: 
receiving via a broadcast a fint frequency identifier, and 

2S receiving via a broadcast an identifier for die location of interactive information. 

8. Themethodof clahn 7 comprising die additional step of tuning a oiner to receive die 
infienctive hifonnation responsive to the identifier of location infomiation for the interactive 
information. 

9. The method of claim 7 comprising die additional step of extracting data from a 
30 broadcast frequency responsive to die identifier of loc«ttion mfonnation for the interKtive 

information. 
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Fig. 2D 
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308 



324 




330 



Fig. 3 
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5/25 



410 



A 



Eneod«HMdir 



Fig. 4 



412 
414 

416 

418 
420 

422 
424 

426 



A 



I 



A 



Encode Ocflnitlonii 



Staroi 



OliptoyObiMli.Run 



I 



A 



Enoods Sid BrasdcMt 



/4 



428 



Cofflpitei? >^ 



430 
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810 



512 



sia 



S20. 



522 
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7/25 



Bin 



fill 



fll2 



fill 



Fig. 6 
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Fig. 7B 
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fl1Q 



fill 



808 



aia 



filZ 



aia 



Fig. 8 
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908 



flifl 



93A 



m 



020 



822 



Fig. 9 
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1008 



1012 



1014 



101a 



1018 



1(122 



10M 



Fig, 10 
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1108 



1110 



nil 



1112 



Ilia 



Uli 



111B 



1112 



Ilia 



nan 



1122 



1128 



Fig. 11 
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1208 



1210 



1212 



121i 



i2ia 



Fig. 12 
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1308 



^ 



1312 



1314 



1318 



1318 



1328 



Fig. 13 
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1406 



_2i 

mo 



1413 



Fig,14A 



1428 




Fig. 14B 



1458 




1438 



2k. 

1440 

mi 



1442 



1443 



2m 



lift 



nao 



F<g. 14C 



1468 



1470 



1472 



1470 



1470 



1488 




1488 




Fig. 14D 



Fig. 14E 
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1508 



1S10 



1S1g 



1SU 



isia 



Fig. 15 
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1608 



1812 



1814 
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1708 




1718 



^ 



1730 



1722 



17ga 



1724 



Fig, 17A 



Fig. 17B 
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1810 



1811 



1812 



1814 




1820 



1821 



A 



1«22 



A 



1824 



A 



RiOihw BnoadcMr 
















J 1 

Ffaqtnnq 
Mm 


1 Timid 
fLpctftan 






1 I 

iiRuiinm 





1830 



1832 



A 



1834 





Owrvd 
BMtan 




1 1 


Mtnii^ Tunod 

rfVBlMIOl ifHOfllMBtn 




1 


, J 




Appictt 
FfiquMcyl 


■tar or 

nlMng ; 

ITimd 

fAiiiiiilton 


Fig. 18C 



Fig. 18A 



Fig. 18B 
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220S 




Fig. 22 
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2311 




Fig. 23 
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\ 



2408 



RaeiivsUMr 



\ 



2410 



VwtiyCanfldvTtW 



2411 



WbfiTjifion 



Nuinbsr 



Fig. 24 



\ 
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fMwBApplicMon 

MMntanc 
Numbn 



2414 



SOTdUMnntonntfon. 
Inflsnratfan tD Oidir 



\ 



2416 



INTERNATIONAL SEARCH REPORT 



No 



PCI/US 96/64891 



A. CLASSIFICATION OF SUUECr MATrea 

IPC 6 He4Hi/ee 



(IPQortPl 



c Uiflci ttflB mi VK 



1. FIELDS SEAKOgP 



IPC 6 He4H 



tar Iff*— — j ' "■! 



C OOCUMENn CONMOEBJP TO M KBigVAKT 



6S.A,2 264 469 (AMSTRAO PLC) 25 August 
1993 

see page 1. line 1 - page 2, line 12; 
clains 1-3.12; figure 1 

US.A.S 464 393 (RENILLARO) 4 April 1995 
see colum 1. line 26 - column 2. lint 62; 
claim 1; figures 1,2 

EP.A.e 333 194 (SANYO ELECTRIC CO., LTD) 
26 Septent)er 1989 

see page 2. line 1 - page 4, line 56; 
claims 1-4, 16; figures 2,6,7 

0E,A,42 61 631 (ISSIN6, LU0UI6 J.; ISSIN6. 
MATTHIAS; ISSIN6, TILMAN) IS July 1993 
see colunr 1, line 1 • colunn 3, line S4; 
claim 1; figure 1 



1.3,7 

1,3.7 
1.3,7 

1.3.7 



□ 



m 





19 August 1996 



30.08.96 



qTAbBA 

p«Moasi.FXSsitP 

NL*2a0lfVIUini» 

C ^ tl'tm Tl SI SSI < 

Fas (♦31-10) S40^I»IS 



De Hfian, A.J. 



9fwm 9CTMA«t(B=3i MM4 ih^ IfB) 



INTERNATIONAL SEARCH REPORT Iim. -^i 

I pci^js 96/94891 



6B-A-22644e9 
US-A-S4e4393 



25-68-93 
'64-64-95 



Puotteaily 
iwuUwi t*) 



NONE 



US-A- 
US-A- 
AU-B- 
UO-A- 
US-A- 
US-A- 



5396546 
5564519 
2861192 
9367713 
5461667 
5496266 



67-63-95 

62- 64-96 

63- 65-93 
15-64-93 
24-16-95 
66-62-96 



